Introduction
Under conditions of natural photoperiod, reproductive activity in the Syrian (golden) hamster is restricted to spring and summer. Gonadal involution takes place in early fall. Artificial mainten¬ ance of long photoperiods in the laboratory allows reproductive functions to continue throughout the year, but gonadal atrophy can be readily induced by transfer to short photoperiod, blinding or appropriately timed injections of a pineal product, melatonin (Gaston & Menaker, 1967; Seibel & Schweisthal, 1969; Reiter, 1973 Reiter, , 1980 Tamarkin et al., 1976) . Testicular regression induced by short photoperiods is accompanied by a precipitous decline in the number of testicular LH/hCG and prolactin receptors (Bex & Bartke, 1977; Klemcke et al., 1983) . These changes are thought to be due to suppression of plasma prolactin concentrations in short photoperiods because they can be mimicked by treatment with an inhibitor of prolactin release, bromocriptine, and reversed by injections of prolactin or by treatment with prolactin-secreting ectopie pituitary transplants (Bex & Bartke, 1977; Klemcke et ai, 1984) . There is some evidence that endocrine changes induced by treatment with melatonin may not be completely equivalent to those produced by exposure to short photoperiods. We have demonstrated that the decrease in the weight of the testes and the accessory reproductive glands induced by daily melatonin injections can be completely prevented by trans¬ plantation of two homologous pituitaries under the renal capsule (Richardson et al., 1982) . This procedure is only partly effective in preventing regression of the male reproductive system in animals subjected to short photoperiods or blinding (Matthews et al., 1978; Bartke et al., 1980a) .
In (Klemcke et ai, 1981 (Klemcke et ai, , 1984 . Specific activities of 125I-labelled prolactin (NIH-P-S-13) and 125I-labelled hCG (CR 121; NIH) were 15 and 68 \iC\¡yig, respectively, with respective maximal binding abilities of 63 and 45%. Protein content of each testis sample was determined using a previously validated (Klemcke et al., 1981) modification of the Lowry procedure (Markwell et al., 1978) and BSA as a standard.
Immunoreactive LH and FSH concentrations were determined by RIA utilizing reagents supplied by the National Hormone and Pituitary Program, NIH. Results were expressed in terms of NIAMDD purified rat hormone preparations. Prolactin concentrations were also measured using materials supplied by the NIH. Because of the lack of parallelism between rat and hamster inhibition curves, the prolactin results were expressed with reference to a pool of standard hamster anterior pituitaries (SHAP; Donofrio et al., 1973/74) . Serum testosterone concentrations were measured using a kit from Diagnostic Products (Los Angeles, CA). Samples were assayed at the end of the experiment in a single assay. The average values of sensitivity and intra-assay coefficients of variation were: LH-11 ng/ml, 7-6%; FSH-13-8 ng/ml, 12-8%; prolactin-150 ng SHAP/ml, 7-6%; and testosterone-0-2 ng/ml, 5%, respectively.
Data were analysed by analysis of variance followed by the Student-Newman-Keuls test for differences amongst multiple means. Data were examined for homogeneity of variance using Bartlett's test and for normality of distribution using the Kolmogorov-Smirnov test. Mathematical transformations were made when necessary (Sokal & Rohlf, 1981; Schefler, 1984 (Fig. la, b) . In animals in Group 3 (pituitary transplants and melatonin), the content and concentration of testicular LH/hCG receptors were significantly higher than those in Group 2 animals at all times between 2 and 12 weeks. LH/hCG receptor levels in animals in Group 3 were also significantly higher than those in Group 1 animals throughout most of the study period. In addition, after the first week of treatment, the concentration of testicular LH/hCG receptors was significantly lower in animals in Group 2 than in those in the remaining two groups.
Concentration and total content of testicular prolactin receptors were reduced significantly in Group 2 animals after 8 weeks of treatment, and this reduction was completely reversed by the presence of pituitary transplants (Group 3, Table 1 ). After 12 weeks of treatment, melatonin had no effect on levels of prolactin receptors. However, pituitary transplants (Group 3) increased total content to quantities above those in Group 1 or 2 (P < 005). (Klemcke et al., 1984; Amador et al., 1985) The possibility of a direct effect of melatonin either in vivo on the receptors or in vitro on receptor measurement is an unlikely explanation for these observations. Identical doses of melatonin were administered to animals given melatonin alone and to those given melatonin plus pituitary transplants, yet receptor levels were reduced in the former group and increased in the latter. Furthermore, in-vitro incubation of Syrian hamster testes in the presence of melatonin or other indoleamines did not alter LH/hCG receptor levels, or hCG-stimulated steroidogenesis (Cutty et al., 1981; Jarriage et al., 1984;  A. G. Amador & A. Bartke, unpublished data). Ellis (1972) reported that melatonin and serotonin inhibited the in-vitro biotransformation of progesterone (17a-progesterone), and androstenedione to testosterone in testicular minced and microsomal preparations. However, those studies were done in rats at non-physiological temperatures (37°C) and using phosphate buffer, whereas our studies were performed in hamsters at physiological tem¬ peratures (32°C) and using Krebs-Ringer. Also, they do not analyse the effect of melatonin on gonadotrophin-stimulated steroidogenesis. Although, there is evidence for testicular melatonin receptors in rodents (Lang et al., 1981) , this and the previously mentioned report (Ellis, 1972) (Klemcke et al., 1984) .
On the basis of an earlier study (Richardson et al., 1982) , it could be anticipated that treatment with melatonin injections would cause a precipitous fall in serum testosterone values and major reductions in testicular and accessory sex gland weights. However, the effects of melatonin on these measurements in the present study were modest. Sisk & Turek (1983a, b) showed that, in Syrian hamsters raised in short photoperiod since birth, testicular regression does not occur until after the animals have undergone sexual maturation and achieved a testicular size identical to that observed in hamsters raised in long photoperiod. Only after this increase in testicular weight does photoperiod-related regression of the testes in these animals start (around 10 weeks of age). In bank voles exposed to a short photoperiod after weaning, the puberty-related increase in testes weight and LH/hCG receptor number is inhibited (Tähkä & Rajaniemi, 1985 (Klemcke et al., 1984) . The present results therefore represent a description of melatonin effects during early stages of the development of responsiveness of the pituitary-testicular axis to exogenous melatonin. Importantly, there was no hint of even the slightest reduction of testicular and accessory sex gland weights in animals given ectopie pituitary transplants in addition to melatonin.
On the basis of these observations, we suggest that suppression of endogenous prolactin release leading to the loss of testicular LH/hCG and prolactin receptors represents one of the mechanisms by which melatonin treatment can suppress testicular activity in Syrian hamsters. The reduction in LH/hCG receptor levels in the testis is particularly significant in that it provides a possible explanation for the previously demonstrated ability of melatonin to suppress serum testosterone concentrations without altering serum LH concentration (Richardson et al., 1982) .
The evidence that loss of testicular hormonal receptors represents one of the earliest detectable responses to both short photoperiod (Bartke et al., 1980b; Klemcke et al., 1983) and exogenous melatonin treatment gives a further, although indirect, indication that changes in testicular receptors for adenohypophysial hormones may be one of the mechanisms responsible for seasonal loss and recovery of gonadal activity.
